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(54) PROJECTION ALIGNER AND METHOD FOR MANUFACTURING DEVICE USING THE SAME 

{57}Abstfacb 

PROBLEM TO BE SOLVED: To provide an aligner and a 
method for manufacturing device which uses it, wherein high 
resolution is obtained at off times, even if a pattern on a reticule f r * 

surface is illuminated in various lighting modes. ? I >; l-irfS ? 

SOLUTION: An illuminating optical system for illuminating a ^^^^K4^Cni t 
reticule 12, where a pattern is formed and a projection optical XT^Hp" '"j pfllj,....!.. 
system for projecting a pattern on a substrate are provided to a ** J§2£ 

projection exposure device 13. Here, a first means for changing 
illuminance distribution symmetrically about an optical axis on a 
surface which is to be irradiated, and a second means for 
changing illuminance distribution asymmetrically about the 
optical axis are provided, and then the illuminance distribution on 
the surface which is to be Irradiated Is separated Into such 
component as symmetrica! about the optical axis and that 

asymmetrical about the optical axis, and each component of illuminance distribution Is made to be 
changed independently by the first and second means for correcting the Illuminance dispersion. 
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mmmcrMM] 

i it&a i ] - yjw&js ztifzwh? fr&mmt 

Mian i »#JB 2 i *} <mjsst^<r>mttr 
[ msm 2 ] mam i ^©jima,™^^^ 
^4 ; fc znmb-r&mim i ?>K»R3fcgB. 

[ If *H 3 ] MIES 2 <?maJi«BF<Z>« 2 StteJtW L 
itX , 3H»fcH LT^MS^HSS^Sr MtSifT V ^ 

[ it *ii4 ] mmmm^mmmnm'hu yx* 2 

l—^£*U luia®2^gttlS^-rx^^;M y-f 
^«!MMS«k£*U £#LS>tf>*W*£f!lffll,T1& 

ie lt ; b zim b -ti m& i (o&Bmymm, 

%M£mLxmm%:i&&* ? < - v^-y^mmLxn 

[ if mw 6 ] mriBffi i co^m±mm*7°^ a > 
■r - * *» & ame* * wsssm izmm^- & t&ynwm 

%33hcr>—mcr>\/yxmib. wtuyxfflmzymijfii 

\,zmmmth^mmmb z\tit>?>&mm 
zmm bxmmmmm±^ymnzmLxMw^mm^ 

mizm Lx*m&&&* y < - * ? nm u^t 
^4 z b zmkb^&mmi e comzmmtw. 
imsma ] mm? < - n^-y 7m»*e*iwks * 

4 v *tiMai«fcfT fc -r S If 5 XJ4 7 <r> 

mmb mvtr&mwmmtt t , &mzmtximm\ 



m^m£imztifz&m%&sizmmzitx\^ zbz 
wgLt-i-t if $m 4 x« s c7)^M3^«« 

W^Zttm<n^^Z&W&&4^<DfflLshl'yX<7) o -her, 

'j?%<bi> itm.^mm lt v ^zbzm 

mb-thimm4, 5xi±9co&&m%gm, 

fo^x^&z\b*mmb-t&mim4, 5, 9Xiiio 

43K*iisgpii, mm^r^^M y^-yv-^com 
'hvyx^znm-fhmM^zn^x . 3*^wtSjS** s 

ff*H4, 5. 9X14 1 0<0£U^Ji3^iK. 

[ mas. 1 3 3 fria^»$ijffli¥ia«a3i*fe «t t^'^« 

4it^#akt-4if*H4, 5, 9, io, lixii 
1 2<rts»mtam. 

1 msm 143 t f * 11 1 — 1 3 c7) i vf 1 m esc?) 

[00013 

±<7)j \9-y *^tRmz%M<rffi%x*m u kss 1 
ic, lsi, ccd, m&js^mw 

4. 

[00023 

y£wmLfzUl~i7 nzmML . iA?-y^^xA- 

[0 0 0 3 3 -^a^f^ffi^BTfflV^^^KBg^ 

nx^i. man. -mzx^rv^-bmzti&mm 
mmxn . avx-fisyxt wttfnm^ isyxzm 
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[ 0 0 0 4 ] mW&lZ, Z<r>£ott7^rl%)V4yf 
7V-?*m^h Z k tz £ K> . «'M'yX<?5flHftfcfflS 

co%— fL^HoTuS,, 

[0005] HmciM*BT*<a^^%H4£*ThI 

S m a x s fl^JMBSr Smini LT , 

S= (Smax— Smi n) / (Smax + Smi n) 

x-mm lt mmiomm^emmx-mmmmmx- 

[0006] 

[^^^Lidh^SiS®] L£>L&^ 

sot 3r "9 , ±IBO^*e«i<50^-C"tt^+^^^-o t § x 
us, 

[0007] ifcjfflfcft£ilW> 4 MAtfiffl^ 

£SS5-T £ i 4: T* <7ffi£/h2 < Lfc 0 , tMBB*W»HS 
[0 0 08] icOia^aSccORSBHS-ffitcML, iSKcD 
«fc 3 (clB^04B8lf^)ffl«*i«EUTV^ 
[0 0 0 9] L*»L5:#£>. a&ASfiPOI&'^htffiKPtf) 

ffsag^ _ p a t temcc&mi*- h b fcstifc t s t= 

(i. SB^<9#W*tfnra^- H A t |s| LTfii^-T L i> 

[ooio] mzmy&gwzffiffct&yt^mzim**: 
%&*=Pti t m^t>tix\->&. xzn^coft&m^zizK 
mm±mtm\ ^tix^h. -%tiz%.mm±mnx?m 
mmmm.commz ± os* shwe- h * w o 

wHmtfiWi^x < &tz*b, mmmiizftmzmLxft 
ftw&moiJ* 7t>miLx^tz. 
[0011] d^mmzmLxnm^mm^ . 
a j: vmmzm Lxititm&m&j* ? * m&kfravm 
f*£*tL&mm£.m]E~r& z t imM^mmy&mm. 

[0012] ttmmm$kfr&m« k$azLtzM£± 
t h itmzm \^xmm$m.d± ~> t m&izm Lxmm 

-y^^^~m±izm^mm.f}Tiimx^ zmmit 



[00 13] 

(1-1 ) *9 - >*'JFM § ixfc ls^fJU* fflftt h JRP5BE 
fcW LTSmtlHSE^SSWKS*** 1 ^¥Sk . * 

l , mmmm±cDmzftifiZ%Mizm Lx*m& 
fm-kmsizmLxftim&mfrbtzttML. mmi 
&xm2<r>&Bt\zz "o^commi-mcnm^kmLLx 

[00 14] 

(l-i-i) miem i ^mmmmm^mco-m^mf& 
-t&u yxmax MLisyxmt&ifcWLhnmz 
itT , %mkm Lxttmzmmttisz^kz&x 

b o 

[0015] (1-1-2) |}EIS2<0#B8i«flEW*23RtC 
it#JLTJSa§ra?££±(f S3K^7 ^^^-i 9^-5 
T*3D, II^7^/P^-^^Wtit3c-ri>¥Bl^T^ 

[0016] (i-i-3) msmm^mmm^MA^y 

X% 2 <%jimzffife<7) b° >y f-T'IB^J L^tTf -f ^^^f 
4 >"r?'\/~?cD J mmcD'M^>X<7) o *><7)^< 1 1 

[0017] (i-i-4) mixmizmLximfctt&i-- 

cry o %mAzm L"CftttffitfB& UW 
LX^nXV^Zb. 

[0018] (i-i-5) itriam i co^mtmttxr- 4 * 

mifaiizmfflmth%*<?mmmk ^*l , zti^ 
#s*^f w Lxmzmmw±<Dymi l zm Lxtm& 
m&mB<?>&(t*mE Lx^&zb. 
[0019] (1-1-6) mssmtzviLxftm&^m-n 

3 -fe^W^MLT^tt^^^ ^ - Hvs-y ^aillDLT 

[00 20 ] (1-1-7) msiy 4 - KA' „ Itt^JW 
t , S> 5 v »(±MM Wfcff 

[00 2 1 ] (1-1-8) Mia^±^-^BSJS^^ffljE^« 
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[0022] (i-i-9) mmtffl»f-mmitty°f- a 

b. 

[0023] (l-i-io) msftamm&fkcv&ix&tm 

[0024] (1-1-11) BfrfE3tiMffll^Soa^3tS**lJ 

[0025] (1-1-12) mtftMstm^gtiizmmmtsXTf 

[0026] *«^-r>W xwietTfffiJi. 
(2-1) ffiffc(l-l) <Df£*M^S£ffl^Tl^^H± 

[0027] 

imi^mmmm] m i ti*&^>3SHsi8iR i ^gas 

- 1-775^ XJix^ ■/TT>- FX^r-v ^;^<aBUMBte 

[0028] 1 i&m? yrmemMb LXcomtWX 

la**LT^4. 563K»1 aJifgRS 5-2«S£l;)£ 
jSiXli-t^ififfiftE* LT V i h . 1 a (±«R 5 7 

[0 0 29] 3{2n— T&D. ^JfffitJ: 

RStS-frTVVfc. HOT S 5-2 Jiri-^F 5 5-3 

fcm2«if4 1 tttt<vi&mz&m i a*>«3esHR 

[0 0 30] 5H3te¥3RT*tK nyf>t-i/yx^ 

2 £l64 Xfi^fO^fcffM Lfc«M£»* 1 b £3fc*M 
[003 1 ] *7f^/H 6fiBfBB36*4 

nnm^mmcom^yyxe c £ 2}jc7cWteHifje<z>e? 

f-TEiMLTflJjSLTtJ 0 , *-03tiBlH6 bjfij»fc2i>: 
[00 32] *sM«»¥& 1 7 JiMMLhfcaiK^liffc; 



& V -5"C 2 &7u6^Ig»«« 1 8 J: 0 fl»"T^T-\ *T 
t- -f Xf/l'-^ 6«7)fttf£fJH6 ajfifl&CffigL 
•0*4. ftiftJffli^Si 7fcfc*-y-r4J&;W yf/w- 
? 6 comWcoWl^ y Xcr> 3 *>^^c < fc t> 1 -ocoWbls 

«^4>jS*3CMiHW2 1fc:J:>3iBI»LTV^. 1 8tt 

*,vy- {mmmffi) x-hK>. mmmsm%.&& 

BMrTISfcf&oT 2a^fc^§^WHfltifi 1 2± 

lx v >s . i £ -C3fct$w¥& 1 7 1 wmmm 1 s «sm 

[00 33] 7 t±R 9 9 , 2 »3iaB<9JBtt£fcSE L 
TVV&. ^0 7{±3gHH*frtJiBtTi^ l 3^1iffi (T? 
^jlX— ?) 1 -5tl«OlD 7 a , 7b£*3fl8 

^tctiaK-iJiptcfliosi^rifit^roTv^. k^7 

wmms. *) - 4 fifinaffiiitz *).^a rnmam *) ^ 
[0034] ^mummx-im* con®, o 7 (7a, 7 

fcSfctTfHRJlS^SR 1 3i0ffiM 1 4±03t3fiJS^ 

[0035] MXuyx&ittyr < jvva y^^v— 

9 6 iOlf ttiH 6 b jfiff c7) 2 ^ig^ &»ai U R 0 7 * 

3tU >-X8 (i*tt±^»rr £ y y XSE« 8at HSl^ >- 
X'Sb^^ffBJc^nT^O. W«ffi2 0tCj;OU>-X 
8 a S3C«rtrmisBf»S-fr* <! t HWWfcSuSiEBi 
m^iUitLo-), «dB9tiiliifc*ift«7 f -f 

gp» 8 a t mm 2 o \±m 1 l 

•CVV&. 

[00 36 ] VX^f>-X7"V— K 9 (ifflifc^O «TSj^jt^ 

4. 

[0037] io(iS5-, niJMi/yxti)i 
vx^r yxxv- y 9 comomfczmmM bhx<r>v 

£J&— t3HBJILT^&. W/H 2{4I^-?-^;1'Xt-- 
y (^HS) K±^T«Kf3*LTV>4. 1 3i4S»3t^ 
* (^>X) TfcO, 1>^/H 2ffi±0@B&/N°^ 
-y^iA-fry?t|gLt^N- l 

[0038] *mM&mtz&v-&3e¥% i Ti±, mtm 

at!2 M4 b t/f yy-XV-9 6 CD Alt 
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—Ml 5 b W#fflm-?t> ft . * . R 0 7 b 

[ o o 3 9 ] m. ^mmmrcM^mmK-ifi^mm^- 

5-4762 6-f-^fg^fM¥5 -4 7 6 4 O^iTC 

«*3B?sr i 3cokm 1 4 tjass*i.s3isME^*« 
[0040] seaia^i'-f'^n 2cosft#^fgiiHB 

[004 1] *f&BJIt=t ft&»3B3K§SB{i. HSdSStHS: 

#/W V^ryv—f 6 t , R^-Tf -f y-rXl^- 
■9 6<7>\%me a Sr«Bg|ffi 1 2 fc«0r*ftfc:LTH4 
d fc i: LTl^ft. LTJHDBfefr . agH3^- 
K tfelRfc:^ t sSHSItB i 2 <nm&&5<nmc. 

[0042] 3^^^SrfHft*flaEfl;*«iE-f ifcft 
con 2 co^gli, ^"7°^ 4 >-T-^'V-^cofSM^ 

yxsfcoa t t> i nzAZtf&xmzmm- 

&%MfflWf-mt . fJMMfiJffll^SS: ftMlfclfi^-f ft 
¥ifirtfc 2 <J5c«(cBlfiW»-r ft fc»«0BIWifll t 

y>con 1 co#F3(i. t7f * Vy-yv—fis-hVi 

cor ^ X b-^ g yfcSSffcS-fr* - fcT, 3£M*H*t;:HB 
O^JS^coMiESrtTV^ClfcSrWitt LTf>ft„ 

[0043] mz^mmmmco^mmms: 1 
wfrffldowatcoviTKw-* . a 2 ( a ) im 1 co3t 

«W»*a 1 7 C03£*Ififfig|5 tUND7-f;^- ( * 

atzmms* 02 (b> imi<?>ftafflW£& iie^y 

[0044] M2 (A) <n%Ft7 <)V9— \ 7i&j-y°7- 

ciz&xmmLx^ix. mknww&axMimsr? 
%&JtmmmM2 l^tuus. 02 (a) -m^r 
t ^ f})VA yf-yis—?6cr>Wkcr>WhuyX6 c 

3 1 tcJ;^5M:|l|SSP2 1 ^^LTV^S, icOND7^r 

±) co£>co#£>&. 

[0045] 12 (B) fciJVvC. 6clit7f^/l' 



Ufc/hW yX 6 c C03fcA8MICOl^XH 6 a COf^filMii 
3Hfaj»Z>l'5'Xffl6 btfOttatA-S. M4^> 
X6 c CO^ItaiWcOl^ yXffl6 b C0|frffli|«fi{i3tAIffiiJ 

l/yX6 cC0UyXM6 aCI*L/t*$iil/yX16 
b J: DTfT^BBi: LTSftHLT^ft. -f-LT 1->"XH6 
bj&^ItttiL^W^mtiiKO 7a^U iyCl^VX 
8T'm*§a-7X^>-X7-V-K 9 Sr^LT. 5 5—1 
OTRWU ISffil^yXl lWOUf^H 2M±£ 

[0046] a t LT^-rf ^ *H yf 

9 6 <0*A«B6 a h VX^f >-?7V- Y 9 b %*%m 

[0047] ^mmmmcD^y 4>v?~\7 co^w 

PBiHDcoea^ffia§#iT^ o . ^pid^a# < *«tc 
mtb<nmm-ifi^mmz*£ o , »jg3tiB± < ^x^- 1 

5) -C-cOHSJS^^LcOiTffl«i:^T"«^<. ^fe** 

tm wrcm m&TZ m z. -r „ 

[0048] *»W^JT1±A§ $coS=3rft Rff^ttcON 
D7 ^;l-^-S:iat. #ND7 )V9— gP^tl33 

( a ) , ( b ) co j; o tzmm&ymmit ntn±x v ^ 
§ 0 #ND7^;^-coS^®i^ Entawtc-ri 
i i: T'\ »»WK«!H»WdiH 3(A), ( B ) colg 
WT"ftftll3 (C) ^iafc^eoSHKSrfiTS-ii-Citt 
MWC^ac02SltcJtMLTMfflcOHlSSr±tfS^fflS- 

[0049] -jRC»»Jt3l3SaM9«)l!fflS6MK:ev^ 
T . WffliatHtfifti WPl:cO%-fii:H?vK^co%- 

^ecoiE^frco^iS^*. fcit^vyxtcfflv^tis 

§ . -€-co^. #H»E8ffico «fc o fcaia^)BIW* , 
±if ft#fflSrW-Tft^¥7 * ;k^-(4HUg^co«jEfc 
*^T"*)ft» 

[00 50] icoHfift^ffiTli. 3Ktt*t»^SWM^yx 

co^» ^ if m lt ^ ft cot-t- p -t yjKcox u- fc>t.tr 
mt. Ai§. 5fi®*. gggiD £ »Ktife6 ft - ^ ^ J; 

^fto 

[00 5 1 ] iatcWUT. Plt-K^It^HC 
{43^^=3: ft Jt*. ^>-X^C07VT— , W'C\ v-y 
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[0052] mzMumw*- v fcsssLfc t # . 2 

#7nWtejl4i:04 (A) . XYWBfiif , Ca*tH4 
(B) CD J: d^mm^yt^ ttzk^comM^ymJEiz 

[0053] ^mmmnvteN d 7 ^ n^- 1 7t4JiB2 

iSSfiWhf 5 %±#£-£4:M 7\ X-AJ40 %*> 
6 1 0 0%*sffWm?miffl&&MWbT5%±M-2-& 

[0 0 54] m±Ltzmj£J±7lZm4 (C) , (D)i0 

So 

[00 5 5] *§ftWM^*§-£S4. 
T-±l% (04 (C ) ) 

• asaiHflE^Tj&mi: ■ anfi^jfc- 2% (04 

(D) ) 

fc*4 . &Tfc£tf>J: 3 ^4MHtLfcH8*A?0>*IIE 
[00 56] <3t##^^fflM«^B3^A7C0aiE* 

a> matfci a ic^sssBBJnwaie^? * 1 7«a 
mrnmm 2 mtzam t t jflaaaw>jHS a* * 5 % *w 

^7 ^;^-17 OS!* z 14 
[00 57] 
[ftl ] 

£ = 5iy/x 2 + y 2 

fc»t4. -««&mSrlll5 (A) te^f. 
[00 58] 4 1 7 £3£WteS 

lifll^ST 2«5cttfc:»»3tf4 i b te J; "3 . 1 

4» «Ffe, 7 ^^WtSa^THt^ 

r> T8f»S-frT3l£«fc:^B«»=3rJHKA 5 MELT ^ 
4. 

[0 0 5 9] iif 

d z/ ( dx ■ dy) =10 (x + y) 

±oT, ffii^cOif «A 5 2" XHKf|*!± 1 %ffii£th<7) 

te. xWMizft&y <)V9-\ 7£x = o. ltt^t 

^-1 7c?)«IE^a^H5 (B) , 05 (A) , (B) 
IflfcOSE-fUfcHS (C) fcijr*-. 
[0060] iQRlcH:, SPJJi^-h'ttte^? * 
l 7 <o$># ^s&SgTWS: 4 Ot\ £ comW3&MT*l±m 6 
C07n— ft-bt*t J: oizK&y 4)V?— \ 7 com 



7(A), (B) [iND7-f;^-l 70SS»2r|Sj£iS 

[00 6 1 ] «H»WT<Z>H5MB<04 ^BlftSWai 
56 U JMf-^fcfCffl^i (07 (C) oaSgBt 
90 . 07 (C) Wiot^WtSlS^ffit^-oTX 
ffiKfc.fctfY^ifclR*. ND7 4/1^-1 7£X7J 

iti , Ys-ft izm&tm d o if»s*TiHaEA basest? 
«»sa (=fh*) fci-3-ctf«u nd7^^-i 

7 i: & * SgBcOfBtlSB 

(4^0*) telSfil§-i±4 0 iOi^i^fct(:ND7-< 

[00 62] r«lIteS(:S'?'Ut*f7 -f /l^HB 
gjffiMf 1 8te4: D7^ /l^- 1 7 £ FJfjE^ft'vFJrJgilE 
■63 -8:4. BimSlIiHKA^as&frfTlV *3fiffite3: 
o T v ^ £> »T» § ^ teSifiteiT 1 4 #£te 

■s. ^mmz&^hy 4)v?-\ i ^zkh^M^m 

jEiSH^fL;?)ffl3r07 (D) , (E) (c^LTV^S. 
[00 63] <^tt*t«?S:HasA7COi«IE^> jaBZUK 

js^ebj^ - k iarr^ § «^^»^rffi t l t , ^-7° 

x -f ^^-f yf/l/-^ 6 tMR3WMt0P^tfc4»3t^ 
yX (nyfyt-l/vX) 8«— gpw^yXgpws a 

[0064] ZtllZl ^XMftU>X8<DMj!fgm&m 

§^TV^ 0 i^fffflfciO, «SHS*iif±»aiajfilltt 

[00 6 5 ] *Hlrfiff^T14Mia{BS^2%ffiTLTV^ 
4*\ 1^>X"@|5W8 a{4^:|gi&*5H4»iOO%*^ 1 0 0 

x^commx-mmmm z mwc 5 %±m § *r v » * . 

a ^4 0%IE»?i±T^tLJ4^V^ 
[00 66 ] i»HS6®ffitfc{t4jaMg*Mt§-li: 
4-^JI^ia8f57n— f-v— 119 (A) {4U 

[0067] mmmcommiw><F>4&cr)m%.b*'bfr 
hmmmmcomx.u 5 0 rom^A^mm^mm 

L, SSf-^tUffl^S (09 (B) coffliNf 

ff) . ^B^iBi^ga (^0^) teia. i^yxgp^8a 

^3t¥*7Vl^ teFJTJgEgSf D 0 k * fio , MSItffl 
«ftMlfflgB^4^OBgjKk^i:*^SJII3aSI5c0 5 0%gE 

co4^o^£7)S&#i*^gcofaii^s (^0*) teia 

mf i -3 T5l<*6 4 r > ^'-C"g= 4 „ z\<7m%*£%> b\zvy 
m^B (T0*) tea^Tttm^-4. ;^s*S*te* 

-^'V 2 0 te X K> V V XWm 8 a £ fiff 5E7f ^ 
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[0 0 68] JJLh^i-Sfc, ND7<;^-1 7£3E«i 

«IELTV ^ 0 ZLXZil^&WiJjfto z\blz£-?X£ 
[0 0 6 9] ;o^(iH6 tH8tSLit7n-f-r 

[0070] ifc, JBBEA5<0fMHb&ffoJtHffcli, 
H6f:H8TSLfcSSf5«a ( ND 7 -r /V^-fiB, 
j; y f>t-X-A 1/ y Xfil ) SrtaiSSIB (4^0 

titt\ 06 ■ M8 co £o%:^M£m&Z 010 

sort < a^tciHifc&9«9«M:fcfT* s . 

[007 1 ] 3(s^it^ffii:l^«fc:«lS«{Iia , 2*tit0! 
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